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ELECTRICAL EQUIPMENT AND METHOD OF ASSEMBLING SAME 

5 BACKGROUND OF THE INVENTION : 

Field of the Invention: 

The present invention relates generally to 

electrical (including electronic) equipment and to the 

10 assembly thereof; and more particularly to electrical 

equipment and assembly thereof using such front-mounting 

electrical components as international electrical code 

(IEC) inlet (male) and outlet (female) connectors, 

switches (e.g., rocker switches), circuit breakers, panel 

15 lights and indicators that install into equipment chassis 

box walls from outside the box. 

Background Discussion : 

The manufacture and assembly of a great many types 

20 of electrical equipment housed in chassis boxes (includ- 
ing other enclosures) use one or more electrical compo- 
nents that are installed into the chassis box from out- 
side the box. Such front-mounting electrical components 
include, without limitation, IEC inlet and outlet connec- 

25 tors, switches, circuit breakers, panel lights and indi- 
cators that are constructed for easy and rapid snapping 
or insertion into chassis box cutouts. 

After installation, these front-mounting electrical 
components have user-accessible or observable portions 

30 outside the chassis box and electrical connection termi- 
nals or pins that project into the box. For assembly of 
the equipment, electrical connections have heretofore 
been made inside the box to the terminals of installed 
front-mounting components and to other electrical compo- 

35 nents, such as relays, printed circuit cards, transform- 



ers, A-to-D converters, and microcontrollers mounted in- 
side the chassis box. 

Although front-mounting electrical components are 
ordinarily easy to install in chassis boxes, extensive or 
5 even moderate w inside-the-box" electrical wire connec- 
tions to them and other internal components (such as 
those mentioned above) are often very difficult, and 
hence costly, to make, inspect and repair. This is espe- 
cially the case when the chassis boxes are made small for 

10 conserving usually valuable equipment rack space and/or 
when the space provided for internal wiring is tight. 

Accordingly, a principal objective of the present 
invention is to provide efficiently assembled electrical 
equipment for which the difficulty and time required for 

15 assembly using front-mounting electrical components is 
substantially reduced . 

A related obj ective of the present invention is to 
convert, in effect, front-mounting electrical components 
to rear-mounting in a manner that related electrical in- 

20 terconnections can be easily and efficiently made outside 
the equipment chassis box. The electrical components and 
electrical interconnections can then be installed as a 
complete sub-assembly into the chassis box. 

2 5 SUMMARY OF THE INVENTION : 

In accordance with the present invention there are 
provided electrical equipment and a method of assembly 
thereof employing rear-mounting of conventional front- 
mounting electrical components. 

30 The electrical equipment comprises at least one 

front-mounting electrical component having a body with a 
retaining shoulder at an outside end region and electri- 
cal terminals projecting from an inside end region, and 
an enclosure having sides and a detachable top. At least 

35 one of the enclosure sides is formed having at least one 



cutout for receiving the shoulder of the at least one 
front-mounting electrical component 

Included is an electrical component receiving plate 
having a front side and a back side, the plate having at 
5 least one cutout for receiving the body of the at least 
one front-mounting electrical component from the front 
side of the plate to thereby install the at least one 
electrical component in the plate. The retaining plate 
is sized to fit against an inside surface of the at least 
10 one of the enclosure sides so that the shoulder of the at 
least one of the electrical components installed in the 
plate is aligned with the at least one enclosure wall 
cutout . 

Means are included for attaching, preferably detach- 

15 ably attaching, the retaining plate to the at least one 
enclosure side with the front side of the plate against 
the inside surface of the at least one enclosure side and 
with the shoulder of the at least one front-mounting 
electrical component installed in the plate received in 

20 the at least one enclosure side cutout. 

The equipment includes electrical connections at- 
tached to the electrical terminals of the at least one of 
the front-mounting electrical components installed in the 
retaining plate. The electrical connections may comprise 

25 electrical wires or a printed circuit card. 

More particularly, the electrical equipment com- 
prises a front-mounting electrical component having a 
body with a retaining shoulder at an outside end region 
of the body and electrical terminals projecting from an 

30 inside end region of the body; and an enclosure having 
sides, a selected one of the sides having a cutout for 
receiving the shoulder of the front-mounting electrical 
component . 

An included is an electrical component retaining 
35 plate having a front side and a back side. The retaining 



plate is formed having a cutout for receiving the body of 
the front-mounting electrical component "* from the front 
side of the plate, the electrical component being thereby 
installed in the plate with the electrical terminals pro- 
jecting from the back side of the plate. The plate is 
sized to fit against an inside surface of the selected 
enclosure side so that the shoulder of the electrical 
component installed in the plate is aligned with the en- 
closure side cutout. 

Means are provided for detachably attaching the 
plate to the selected enclosure side with the front side 
of the plate against the inside surface of the selected 
enclosure side and with the shoulder of the electrical 
component installed in the plate received in the enclo- 
sure side cutout. Electrical connections, which may be 
electrical wires or a printed circuit card, are attached 
to the electrical terminals of the front-mounting elec- 
trical component installed in the retaining plate. 

A corresponding method is provided for assembling 
electrical equipment in a chassis box using front- 
mounting electrical components. The method comprises the 
steps of providing a front-mounting electrical component, 
which may, for example, be an IEC inlet or outlet connec- 
tor, having a body and a retaining shoulder at an outside 
end region of the body and having electrical terminals 
extending from an inside end region of the body; and 
forming a retaining plate sized to attach to an inside 
surface of a selected wall of the chassis box, the plate 
having a front surface and a back surface and being 
formed having a cutout sized for receiving the body of 
the front-mounting electrical component. 

The method includes the further steps of inserting 
the body of the front-mounting electrical component into 
the plate cutout from the front side of the plate and 
making a cutout in the selected wall of the chassis box, 



the wall cutout being sized to receive the electrical 
component retaining shoulder and being located to match 
the plate cutout. 

Still further included are the steps of attaching, 
5 preferably detachably attaching, the retaining plate to 
the selected chassis box wall with the front surface of 
the plate against the inside surface of the selected 
chassis box wall and with the shoulder of the electrical 
component installed in the plate extending into the wall 
10 cutout. 

The method includes the step of making electrical 
connections to the electrical terminals of the electrical 
component and may include connecting electrical wires to 
the electrical terminals and bundling the wires into a 

15 wiring harness before the plate is attached to the se- 
lected chassis box wall. Alternatively, the step of mak- 
ing electrical connections to the electrical component ^ rtX 7 
electrical terminals may include connecting J a printed (_yfU 
circuit card to the electrical terminals of the electri- ^ 

20 cal component installed in the plate before or after the 
plate is attached to the selected chassis box wall. 

In a variation, the electrical terminals of the 
electrical component are soldered to the printed circuit 
card and the printed circuit card is detachably attached 

25 to the selected enclosure side by a plurality of screws 
and stand-offs with the shoulder of the electrical compo- 
nent received in a cutout in the selected enclosure side, 
the retaining plate being thereby eliminated. 

The present invention effectively converts front- 

30 mounting electrical components into rear-mounting compo- 
nents for ease of assembly of the associated electrical 
equipment . 

However, in another variation, there is provided 
electrical equipment which comprises a front-mounting 
35 electrical component having a body with a retaining 
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shoulder at an outside end region of the body and elec- 
trical terminals projecting from an inside end region of 
the body. Included is an enclosure having sides, a se- 
lected one of the sides having a cutout into which is re- 
5 ceived the body of the front-mounting electrical compo- 
nent with the retaining shoulder outside the enclosure 
and with the electrical terminals projecting inside the 
enclosure. Further included is a printed circuit card 
connected to the electrical terminals of the electrical 
10 component received in the selected enclosure side for 
making electrical connections to the terminals inside the 
enclosure. Such connection is preferably made by connec- 
tors fixed to the printed circuit card and into which the 
electrical component terminals are inserted. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS : 

The present invention can be more readily understood 
by a consideration of the following detailed description 
when taken in conjunction with the accompanying drawings, 
20 in which: 

FIG. 1 is a perspective drawing of two representa- 
tive types of conventional front-mounting electrical com- 
ponents for purposes of illustrating the present inven- 

25 tion: FIG. 1A is a perspective drawing of a conventional 
front-mounting IEC inlet (male) connector showing the 
connector body and the sidewardly projecting, retaining 
shoulder at an outside end of the body portion; and FIG . 
IB is a perspective drawing of a conventional front- 

30 mounting IEC outlet (female) connector showing the con- 
nector body and the sidewardly projecting, retaining 
shoulder at an outside end of the body and showing an op- 
posing pair of spring-type tabs on the body portion for 
releasably locking the connector in place after its in- 

35 stallation; 



7 



FIG. 2 is a perspective drawing of a representative 
electrical equipment chassis box of the general type used 
for a exemplary power controller, showing the general ex- 
5 ternal configuration of the chassis box and further show- 
ing, solely by way of example, one IEC inlet connector 
shoulder-receiving and eight IEC outlet connector shoul- 
der-receiving cutouts in a selected, rear wall of the 
chassis box; 

10 

FIG. 3 is a perspective drawing of a flat electrical 
connector retaining plate, according to the present in- 
vention, for installation against the inner surface of 
the chassis box rear wall depicted in FIG. 2, showing, 
15 for descriptive purposes, one IEC inlet and eight IEC 
outlet connector body-receiving cutouts formed in the re- 
taining plate for the front mounting of one IEC inlet and 
eight IEC outlet connectors therein; 

20 FIG. 4 is a perspective drawing of the retaining 

plate of FIG. 3 showing the IEC connectors front mounted 
in the retaining plate from the front side thereof, and 
showing electrical wires connected to the electrical ter- 
minals of the connectors and further showing the electri- 

25 cal wires bundled together into a wiring harness to form 
a sub-assembly; 

FIG. 5 is a perspective drawing showing the sub- 
assembly of FIG. 4 ready to be installed inside the chas- 
30 sis box (depicted in FIG. 2) against the rear chassis box 
wall; 

FIG. 6 is a partial perspective drawing of the chas- 
sis box of FIG. 2, showing retaining shoulders of the IEC 
35 inlet and outlet connectors installed in the retaining 



plate extending into and through the cutouts in the chas- 
sis box rear wall; 

FIG, 7 is a cross sectional drawing taken along 
line 7-7 of FIG. 6, showing the detachable attachment of 
the retaining plate to the chassis box rear wall with 
shoulders of the connectors installed in the retaining 
plate extending into and through the cutouts in the chas- 
sis box rear wall; 

FIG. 8 is a partial perspective drawing of the re- 
taining plate of FIG. 3 showing, for illustrative pur- 
poses, a representative IEC outlet connector front 
mounted in a cutout in the retaining plate and showing a 
second IEC outlet connector being front mounted into the 
plate, and further showing a printed circuit card plugged 
onto the electrical terminals of the installed IEC outlet 
connector and in position for making electrical connec- 
tion to all the IEC connectors to be front mounted in the 
plate in lieu of the electrical wire connections depicted 
in FIG. 4; 

FIG. 9 is a transverse cross sectional drawing taken 
along line 9-9 of FIG. 8 showing a representative attach- 
ment between the printed circuit card and one of the IEC 
outlet connectors by the use of electric terminal connec- 
tors installed in the circuit card; 

FIG. 10 is a cross sectional drawing similar to FIG. 
9, except that the electrical terminals of the represen- 
tative IEC outlet connector are shown directly installed 
in the printed circuit card; FIG. 10A showing the repre- 
sentative IEC outlet connector front mounted in the re- 
taining plate of FIG. 3 with the retaining plate being 
attached to a wall of the chassis box from inside the 
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chassis box and with the shoulder of the IEC connector 
received in a cutout formed in the chassis box wall, and 
FIG. 10B being similar to FIG 10A except that the retain- 
ing plate is eliminated, the printed circuit card being 
5 shown attached to the chassis box wall with screws and 
stand-off elements with the shoulder of the IEC connector 
received in a cutout formed in the chassis box wall (but 
not directly attached to the chassis box wall; 

10 FIG. 11 is a perspective drawing similar to FIG. 8 

except that the representative IEC outlet connectors are 
shown front mounted directly into cutouts in one of the 
chassis box walls, with the retaining plate eliminated, 
and showing a printed circuit card installed for making 

15 electrical connection to the IEC connector electrical 
terminals . 

In the various FIGS., the same elements and features 
are given the same reference numbers except as may other- 
20 wise be disclosed in the following DESCRIPTION. 

DESCRIPTION OF THE PREFERRED EMBODIMENT : 

The present invention relates to improved electri- 
cal equipment and a simplified method of assembly thereof 
25 using one or more conventional front-mounting electrical 
components . 

For purposes of illustrating and describing the pre- 
sent invention, commonly-used IEC input and output con- 
nectors are disclosed as being representative of all 
30 types of front-mounting electrical components, which in- 
clude, without limitation, electrical connectors, 
switches, circuit breakers, panel lights and indicators, 
which are or could be used in the manufacture and assem- 
bly of electrical equipment. 
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Thus, it is to be clearly understood that the pres- 
ent inventor neither intends, infers nor suggests any 
limitation of his invention only to the use of such 
front-mounting IEC connectors. 
5 With the foregoing caveat kept clearly in mind, it 

is known that IEC inlet (male) connectors (e.g., IEC 320 
C-20 inlets) are commonly installed in such electrical 
equipment as computers, printers, facsimile machines and 
power controllers to enable the providing of electrical 

10 operating power from an external power source to the 
equipment. IEC outlet (female) connectors (e.g., IEC 320 
C-13 outlets) are installed in many of the same types of 
electrical equipment to enable providing electrical power 
from the equipment to one or more external pieces of 

15 equipment . 

These representative front-mounting IEC connectors 
are specifically constructed and intended for convenient 
insertion from the outside of an electrical equipment 
chassis box (including any other type of equipment enclo- 

20 sure) into receiving apertures in the box (for example, a 
rear wall of the box) . 

For illustrative purposes, FIG. 1A depicts a front- 
mounting IEC inlet (male) connector 10 of the type in- 
stalled in an electrical equipment chassis box (not 

25 shown) , to enable the connection of an external power 
cord to the connector for supplying electrical power to 
the equipment" from a power source' * ("act 'shown): — FIG. IB 
depicts an IEC outlet (female) connector 12 of the type 
installed in an electrical equipment chassis box to en- 

30 able the connection of an external power cord to the con- 
nector for providing electrical power by such equipment 
to other electrically-operated equipment (also not 
shown) . 

Representative IEC inlet connector 10 comprises a 
35 non-conductive plastic body 14 of generally rectangular 



cross section having a sidewardly-projecting rectangular 
shoulder 16 at an power input (outside the chassis box) 
end of the body. A pair of connector attachment holes 18 
are formed in shoulder 16. 
5 Representative IEC outlet 12 (FIG. IB) comprises a 

non-conductive plastic body 20 of generally D-shaped 
cross section having a sidewardly-projecting rectangular 
retaining shoulder 22 at an power output (outside the 
chassis box) end of the body. A pair of leaf spring-type 
10 locking tabs 24 are provided on opposite sides of body 20 
to releaseably lock connector 12 in place after its in- 
stallation . 

Both representative front-mounting IEC inlet and 
outlet connectors 10 and 12 have three flat or spade- 

15 shaped terminals (not shown in FIG. 1) projecting from 
respective ends 26 and 28 of bodies 14 and 20 for ena- 
bling electrical connection to the connectors. 

Retaining shoulder 16 on IEC inlet connector 10 and 
retaining shoulder 22 on IEC outlet connector 12 limit 

20 installation of the connectors to body-first installation 
of the connectors. Thus, IEC connectors 10 and 12 are, 
like all other types of front-mounting electrical compo- 
nents, configured for mounting from the outside of an 
equipment chassis box (or the like) so that their connec- 

25 tion terminals project into the chassis box and their 
user-accessible or observable ends are outside the chas- 
sis box. 

By way of further example illustrating the present 
invention, FIG. 2 depicts a representative electrical 

30 equipment chassis box (or enclosure) 30. Shown compris- 
ing chassis box 30 are a box portion 32 having sides 34, 
36, 38 and 40 and a bottom 42, and a separate cover plate 
44 which is attachable to the box portion by a number of 
screws 46. Box portion 32 and cover plate 44 are typi- 

35 cally constructed of 14-18 gage sheet metal. 



As depicted in FIG. 2, by way of further example, 
side 34 (e.g., the rear wall) of box portion 32 has 
formed therein a single rectangular cutout or opening 60 
for receiving retaining shoulder 16 of IEC inlet 10 (not 
5 shown in FIG. 2) . Additionally shown are eight linearly 
spaced apart rectangular cutouts or openings 62 for re- 
ceiving retaining shoulders 22 of eight individual IEC 
outlets 12 (also not shown in FIG. 2). 

It will, of course, be understood that the number of 
10 cutouts 60 and 62 depends upon the number of front- 
mounting electrical components (in the present discus- 
%p sion, the number of IEC inlets and outlets) required for 

't: the electrical equipment to be assembled in chassis box 

C 30, the location of cutouts 60 and 60 being established 

S 15 by the circuit layout and requirements of such electrical 

4 ; equipment . 

FIG. 3 depicts an associated electrical component 
y" : retaining or mounting plate 48 that is made to fit inside 

£ chassis box portion 32 against rear wall 34. The size of 

20 retaining plate 48, which may be constructed of 14-18 
gage sheet metal or other structural material, depends 
upon the number and spacing of front-mounting electrical 
components to be provided for the associated electrical 
equipment to be installed in chassis box 30. 
25 Shown formed in retaining plate 48 are a rectangular 

cutout or opening 64 sized to receive body 14 of IEC in- 
let 10 (not shown in FIG. 3) and eight generally D-shaped 
cutouts or openings 66 sized to bodies 20 of eight indi- 
vidual IEC outlets 12 (also not shown in FIG. 3) . 
30 Cutouts 60 and 62 in chassis box wall 34 and corre- 

sponding cutouts 64 and 66 in retaining plate 48 are 
matched as to location, the cutout locations being deter- 
mined either by the circuit-required cutout locations in 
chassis box wall 34 or in retaining plate 48. 



Continuing with the example illustrating the present 
invention, after appropriate cutouts 64 and 66 have been 
made in electrical component retaining plate 48, and with 
the plate outside of chassis box portion 32, one IEC in- 
5 let 10 is installed into cutout 64 in a normal manner 
from a front side or surface 68 of the plate. IEC inlet 
connector shoulder 16 is attached to plate 48 by screws 
69. Eight IEC outlet connectors 12 are installed into re- 
taining plate 48 by being snapped into corresponding 

10 plate cutouts 66 from plate front surface 68. 

It is apparent that relative to retaining plate 48, 
IEC connectors 10 and 12 are still front mounted, assum- 
ing, as stated above, that surface 68 is the front sur- 
face of the plate. 

15 As shown in FIG. 4, with IEC inlet and outlet con- 

nectors 10 and 12 installed in retaining plate 48 in the 
above-described manner and with the plate outside chassis 
box 30, electrical wire connections are made to electri- 
cal terminals 70 of the IEC connectors that are readily 

20 accessible from a rear side or surface 71 of the plate. 

Electrical wires 73 are further connected, as appro- 
priate, to other electrical components 72 to be installed 
in chassis box 30. Electrical wires 73 are then tied or 
otherwise secured into a compact wire bundle or harness 

25 74. 

In this manner, all such wiring is conveniently and 
efficiently performed in the open, outside of chassis box 
30, with wire harness 74, related components 72, and re- 
taining plate 48 (with installed connectors 10 and 12) 
30 comprising an electrical sub-assembly 80 that is to be 
installed as a unit into the chassis box portion 32 (see 
also FIG. 5) . 

With sub-assembly 80 completed outside of box por- 
tion 32, the sub assembly is installed into the box por- 
35 tion as depicted in FIG. 6, with electrical component re- 



taining plate front surface 68 against a rear surface 82 
(FIG. 7) of chassis box wall 34. In this position of re- 
taining plate 48, connector shoulders 16 and 22 fit into 
corresponding cutouts 60 and 62 of box wall 34 (see also 
5 FIG. 6) . 

Means 90, such as screws, are then used to detach- 
ably attach retaining plate 48 (and hence sub-assembly 
80) to inside (rear) surface 82 of chassis box wall 34. 
Assembly of electrical equipment 100 is completed by the 
10 attachment of cover plate 44 to box portion 32 by screws 
46 (FIG. 6) . 

From the foregoing, it is apparent that as to chas- 
sis box wall 34, IEC connectors 10 and 12 have been "con- 
verted" by retaining plate 48 from front-mounting to 

15 rear-mounting. As an important result, electrical con- 
nections to connectors 10 and 12 (as well as other asso- 
ciated wiring) has been enabled outside, instead of in- 
side, chassis box portion 32. This enables an easier and 
more efficient and less costly assembly of electrical 

20 equipment 100. In addition, the inspection of sub- 
assembly 80 while it is still outside of box portion 32 
is easier and more reliable. 

An additional benefit of the above-described assem- 
bly method is that if repairs to equipment 100 are 

25 needed, sub-assembly 80 can be readily removed from chas- 
sis box 30 (by reversing the above-described installation 
procedure) for inspection and repair. 

VARIATION OF FIGS. 8-10: 

30 The present inventor has further determined that ad- 

ditional and substantial economic advantages can often be 
achieved by replacing with a conventional,- but custom- 
ized, printed circuit card (PCC) 110 (FIGS. 8, 9 and 10) 
above-described wire harness 74 connections to IEC con- 

35 nectors 10 and 12 mounted in plate 48. PCC 110 is also 
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used to make electrical connection to other electrical 
components 72 required for installation in chassis box 
30. 

The use of an electrically-interconnecting PCC-. cor-__ _ 
responding to PCC 110 (instead of hand wiring described 
above) has been determined to be particularly advanta- 
geous for significant manufacturing runs (i.e., long 
runs) of a particular type of electrical equipment for 
which the cost of designing and producing the PCC is off- 
set by the reduced material and assembly costs enabled by 
the PCCs. Although, when chassis box space and/or weight 
is at a premium, reduced internal assembly size enabled 
by the use of PCC interconnections may justify the higher 
cost of PCC design and fabrication even for short manu- 
facturing runs of theequipment . 

As best shown in FIG . 9, PCC 110 may be fabricated 
with standard component terminal receptacles 112 located 
so that the PCC can be detachably attached to and sup- 
ported by electrical component terminals 70 after retain- 
ing plate 48 is attached to chassis box wall 34 by slid- 
ing the terminal receptacles onto corresponding ones of 
the terminals. 

An advantage of using PCC-mounted terminal recepta- 
cles 112 is that PCC 110 can be readily detached from the 
electrical components installed in retaining plate 48 
(and vice versa) for any necessary PCC repair or compo- 
nent replacement, without having to detach the plate from 
chassis box wall 34. 

As an alternative to mounting terminal receptacles 
112 on PCC 110, electrical component terminal receiving 
apertures may be made in a PCC 110a (FIG. 10A) so that 
electrical terminals 70 of representative IEC outlet 12 
are attached directly to the PCC, as by soldering (in- 
cluding a wave-soldering process). In this case, in the 
manner described above, representative IEC outlet connec- 



tor is front mounted into retaining plate 48 that is, in 
turn, detachably attached to chassis box wall 34 from the 
inside of chassis box portion 32 with shoulder 22 of the 
connector received in cutout 62 in the chassis box wall. 
5 It may in some instances be further advantageous, as 

depicted in FIG. 10B, to detachably attach PCC 110b 
(which corresponds to PCC 110a depicted in FIG. 10A or 
PCC 110 depicted in FIG. 9) directly to chassis box wall 
34, as depicted, by way of example, by a plurality of 

10 screws 114 passing through tubular stand-offs or bushings 
116. The location and number of such screws 114 and 
stand-offs 116 used depending on dimensions of PCC 110b 
and chassis box wall 34, as well as the number of elec- 
trical components involved. It will be appreciated, how- 

15 ever, that other types of stand-offs, such as sheet metal 
brackets, may alternatively be used to detachably attach 
PCC 110b (or its equivalent) to a corresponding chassis 
box wall, such as wall 34. 

It is seen by comparing FIG 10B to FIG. 10A that 

20 retaining plate 48 has been deleted in FIG. 10B and rep- 
resentative IEC connector 12 is supported by its mounting 
to PCC 110b with its shoulder 22 supported in cutout 62 
in chassis box wall 34. Although, as is seen in FIG. 
10B, shoulder 22 of representative connector 12 is still 

25 received into cutout 62 in chassis box wall 34 from in- 
side chassis box portion 32, the connector is not at- 
tached to the chassis box wall except through its connec- 
tion to PCC 110b. 

3 0 VARIATION OF FIG. 11: 

The principal objective of the present invention is 
to effectively convert front-mounting electrical compo- 
nents, such as connectors 10 and 12, to rear mounting by 
the use of retaining plate 48 in the manner described 

35 above. However, FIG. 11 depicts the alternative use of a 



PCC 110c (or an equivalent PCC) to make direct electrical 
connections inside chassis box portion 32 with the elec- 
trical components front mounted directly into chassis box 
wall 34 (or other chassis box walls) in the normal manner 
5 without the use of electronic component retaining plate 
48. 

Such use of PCC 110c (or its equivalent) to make 
electrical connection to chassis box-installed front- 
mounting electrical components, such as 1EC connector 12, 
10 may sometimes be feasible and, if so, may be desirable 
for the construction of particularly compact electrical 
equipment . 

As shown by way of example only in FIG. 11, with no 
limitation being thereby intended or implied, PCC 110c is 
15 made for separation into two electrically interconnected 
sections 120 and 122. This enables other electrical com- 
ponents 124 and 126 to be board mounted on PCC section 
122. 

PCC 110c is preferably constructed having pre- 

20 ciously-described terminal connectors 112 installed 
therein (as by soldering) so that the PCC can be readily 
detachably connected to the electrical components exem- 
plified by IEC connectors 12. 

Although there has been described above simplified 

25 electrical equipment and methods of assembling such elec- 
trical equipment using front mounting electrical connec- 
tors, in accordance with the present invention for pur- 
poses of illustrating the manner in which the present in- 
vention maybe used to advantage, it is to be understood 

30 that the invention is not limited thereto. For example, 
although the use of IEC front-mounting connectors in the 
assembly method has been illustrated and described, it is 
to be understood that the present equipment and assembly 
methods are equally applicable to all other types of 

35 front-mounting electrical components and to any mix of 
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different types of electrical components which might be 
used in the assembly of electrical equipment. Conse- 
quently, any and all variations and/or equivalent equip- 
ment or methods which may occur to those skilled in the 
applicable art are to be considered to be within the 
scope and spirit of the invention as set forth in the 
claims which are appended hereto as part of this applica- 
tion . 



